Background Hypoxia and indirect angiogenic factors may stimulate angiogenesis via induction of endothelial cell mitogen(s). To evaluate this hypothesis, we investigated whether low oxygen tension or cytokines known to promote neovascularization in vivo could modulate the expression of either vascular endothelial growth factor (VEGF) or basic fibroblast growth factor (bFGF) in human vascular smooth muscle cells (SMCs).
Methods and Results SMCs were treated with plateletderived growth factor BB (PDGF-BB) or transforming growth factor-p1 (TGF-13l) or exposed to low oxygen tension in serum-free medium. Northern analysis detected low basal levels of VEGF and bFGF mRNA in extracts of unstimulated SMCs. However, both VEGF and bFGF transcripts increased after administration of PDGF-BB (10 mm Hg in the culture medium in chambers I and 2, respectively, about 6 hours after the infusion was completed and persisted at 24 and 48 hours. SMCs in fresh IT medium were either exposed to hypoxia or maintained in normoxia (atmospheric air/5% CO; P02, 150 mm Hg) in the same incubator.
RNA Analysis
RNA was isolated by a phenol/chloroform extraction procedure,'8 and RNA concentration was calculated from the absorbance at 260 nm. All RNA samples contained intact ribosomal RNA (rRNA) and were devoid of genomic DNA contamination, as evaluated by ethidium bromide staining of agarose gels. Twelve to 20 gg of RNA from each sample was separated by electrophoresis in 1% agarose gel containing 2.2 mol/L formaldehyde. After capillary transfer to a nylon membrane (Hybond-N, Amersham), rRNA was visualized by ethidium bromide staining to verify that equal amounts of RNA had transferred to the gel. Hybridization probes were labeled with a-`P-dCTP (New England Nuclear) with a random priming labeling kit (USB) and purified of unincorporated nucleotides with a Bio-Spin 6 minicolumn (Bio Rad). Probes had specific activities of 1 x 108 to lOx 10' cpm/,ug. The DNA probes were (1) tion (Fig 1) . No substantial difference was observed between treatment with 10 or 20 ng of PDGF-BB (data not shown), and no induction was observed with lower doses (1 or 5 ng/mL).
Stimulation with TGF-f81 augmented both VEGF and bFGF steady-state mRNA levels (Fig 1) . Peak (Fig 2) . bFGF mRNA species appeared unaffected by exposure to either severe or moderate (P02, 70 mm Hg) hypoxia (Fig 2) . 
